Effect of creatine on granule cell evoked activity in the presence of normal and decreased levels of glucose.
This paper describes experiments to discover if hypoglycaemia-induced attenuation of evoked activity can be delayed by creatine-enrichment of superfusion medium. Dentate granule cell field potentials were evoked by stimulation of the perforant path in slices of guinea pig hippocampal formation superfused with medium containing 10 mM glucose. Addition of 25 mM creatine to the superfusate caused a rapid attenuation of field potentials which was followed by a gradual recovery of some components of the evoked activity over a period of about 2 h. During this period an increase in granule cell excitability became evident. In contrast, when the creatine was removed, the evoked activity was enhanced and then declined. Decreasing the superfusate concentration of glucose from 10 mM to 0.5 mM, in the absence of creatine, attenuated the conditioned response population spike by 25% in 32 +/- 10 min (mean +/- S.D., n = 4). After at least 2 h superfusion in medium containing 10 mM glucose and 25 mM creatine, lowering the glucose to 0.5 mM caused the conditioned population spike to decline by 25% in a significantly shorter period (18 +/- 6 min, significant at p less than 0.05). Differences between the observations described here and those reported earlier are discussed in terms of the superfusate K+ concentration and the contrasting effects of hypoxia and hypoglycaemia on levels of phosphagens and tissue pH.